Treatment of residents living in aged care facilities presents a challenge to the traditional model of general practitioner (GP)-patient interactions, which rely on patients having the mobility to visit a GP's rooms, to transport themselves for follow-up tests, and are cooperative in taking medications. Aged care residents lack mobility and rely on caregivers for medications; subsequently treatment is often reactive, based on prescribing medications for known and newly diagnosed conditions. Comprehensive Medical Assessments (CMAs) are available at no cost to residents in aged care. However, less than 30% of the 170,000 residents in aged care have had a CMA conducted. A recent University of Sydney Health Informatics Research and Evaluation Unit study concluded that new models for aged care are warranted and that CMAs should play a central role in developing these new approaches. HealthCube has developed an electronic CMA process that underpins the Preventative Aged Care Service package, which promises to change aged care treatment through a new model of GP-patient engagement.
Introduction
Medical services within Australia's Aged Care facilities are facing a 'Perfect Storm'. The undisputed increase in demand for medical services from the ageing population, a shrinking supply of available and willing GPs to provide medical services to residents within aged care facilities, and the high administrative burden and reliance on paper systems are all contributing to a medical system verging on collapse. Exacerbating these stresses is an approach in which hospital care becomes the backup; when aged care residents cannot be treated in the facilities in which they reside they are transferred to already overburdened hospitals.
The delivery of medical care to aged care residents in Australia is currently stretched to breaking point. GPs with responsibility for aged care residents cite a lack of time to visit facilities as the main stumbling block (Australian Medical Association 2009). Medicare billing of patients visited operates on a sliding scale, with each subsequent patient seen during a single visit providing diminishing rebates for their consultation.
An incentive exists within the Medicare system whereby rebates are available to GPs who conduct a Comprehensive Medical Assessment, following the recommended guidelines. Properly conducted, a CMA can reveal co-morbidities, polypharmacy (prescription of multiple medications some of which have potentially negative interactions) and undiagnosed conditions, from simple problems to life-threatening diseases. Where CMAs are completed most are handwritten and then filed with the doctor. A CMA would present an invaluable tool to other medical practitioners, specialists and hospitals particularly; however few GPs are willing to share these, can make these available electronically, or can make them accessible out-of-hours.
Sydney This research project aimed 'to report the outcomes of a trial of a CMA service which utilises electronic documentation capture and an independent GP assessment service' (Georgiou, Westbrook et al. 2009 ). The HIREU research found that the CMA process reveals clinical issues that may not otherwise be detected or resolved. It is estimated that 5 -10% of residents taking part in this trial had previously unidentified or unresolved problems requiring action; for example, an elderly female resident with undiagnosed breast cancer, several instances of polypharmacy, and residents with complaints such as hearing, sight or allergies that impacted on their general well being (Georgiou, Westbrook et al. 2009 ).
The HIREU research also cited Finn et al. (2006) who estimated that appropriate review by GPs of residents in aged care facilities could prevent up to 63% of inappropriate presentations to hospital. The HIERU state:
The results provide new information about residential aged-care in Australia. The [CMA] trial demonstrated that CMA's reveal significant, previously undetected health problems requiring management. With less than 50% of residents receiving a CMA in the last year it is reasonable to conclude that there may be residents whose care is not optimal and the difficulty in securing appropriate GP services is a major factor. New models for supporting the care of aged-care residents are warranted and should be evaluated to ensure they deliver the benefits expected. (Georgiou, Westbrook et al. 2009 ).
Electronic CMAs: an innovative solution
HealthCube has developed a unique ICT-enabled solution that supports the efficient compilation of CMAs for aged care residents, and based on their wishes, shares this information with their care team where and when it is required (see Figure 1 ). Using HealthCube employed GP-led teams, a successful pilot implementation has been completed with benefits to care planning, hospital transfers and support for RACF funding applications realised. Privacy and security are cornerstones of HealthCube's operating philosophy. Granular authentication ensures that back-office users only access resident information relevant to their role. All users are subjected to police checks. Data is encrypted at all points and stored in an ASIO 1 -accredited secure hosting facility. Tablet PCs only hold the health information of residents being assessed in a particular session. HealthCube's Privacy policy complies fully with the Privacy Act 1988 and National Privacy Principles (September 2001 Interoperability is a key issue in the management of aged care resident health, where GPs set out care plans that are executed by aged care staff. HealthCube data structure supports the exchange of data. HealthCube's CMA software has the capability to exchange resident medication data with Webstercare, a major provider of aged care pharmacy services. HealthCube provides restricted web access to our back-office application to RACF staff and GPs to allow distribution of CMA Reports in PDF format. This facility will soon be available to ambulance services and hospital emergency departments nationwide. In order for HealthCube to develop an effective solution to the challenge of time poor GPs and the need for aged care residents to receive timely, relevant and comprehensive medical support, considerable rigour needed to be applied to the product development process, including: defining and refining the problem to be solved evaluation of the factors influencing the problem understanding the environment in which the solution needed to operate, including the associated medical requirement processes and procedures, the technological framework, legislative and financial outcomes across the broad spectrum of services and activities delivered by Health Care professionals. Case studies influences, and social influences, such as the patient preferences and needs undertaking of multi-criteria assessment of the alternative solutions to determine the framework that would best address the problem taking into account the environment, potential risks and future opportunities ensuring appropriate quality systems were applied throughout the process across clinical, technical and operational aspects. The result of this rigorous product development process is an ICT-enabled solution that:
Data exchange
supports efficient completion of CMAs shares CMAs with care team has demonstrated many benefits, with options for further benefits emerging has significant market interest. HealthCube has developed a web based back-office application that supports administrative functions such as resident demographic data entry, clinician credentialing, scheduling, Medicare billing and management reporting. A clinical application operating on tablet PCs informs clinicians of the time and location of their assessments and captures detailed clinical data. This Advanced Clinical Workflow (see Figure 2) ensures that the right people are undertaking the right task: supporting efficiency and cost effectiveness.
The clinical interface design has been informed by observing GPs working in aged care. Large fonts, intuitive navigation, easy to use pick lists, menus and inline handwriting recognition maximise efficiency and minimise training. 
Advanced Clinical Workfl ow

CMAs as a preventive tool
HealthCube has recently commenced a Preventative Aged Care (PAC) Service. The HealthCube developed Comprehensive Medical Assessment underpins the proactive model of care delivered in our PAC Service. A trial of the PAC model utilising a specific aged care General Practice in the Sutherland Shire of Sydney, supporting six residential aged care facilities, is providing services directly to the resident/patient in their home (in this context the residential aged care facility). This practice is based on a proactive model of care delivered through a 'virtual' practice. As an aged care specific general practice there is no reason to encumber the service with a traditional practice model of an office/surgery, particularly as patients lack the mobility to travel to that office, and the GP is not tied to an office. HealthCube GPs work closely with Residential Aged Care Facility (RACF) personnel, allied health professionals and local specialists, including geriatricians, and pharmacists, to provide a full spectrum of preventive care including enhanced primary care services to our patients.
HealthCube provides unique solutions to a number of important problems in aged care:
improved CMA workflow efficiency increases the number of residents who receive a CMA improved CMA thoroughness and detail makes the CMA more useful to RACF staff the clinical audit process improves CMA quality and consistency electronic sharing of the CMA helps more clinicians to care for the resident analysis of de-identified health data can inform health policy. HealthCube has implemented a flexible application architecture to support the optimisation of our current services and permit changes to our service according to our client's needs. To minimise ongoing maintenance and support, HealthCube employs widely adopted and supported Microsoft .NET technologies and frameworks to produce a secure, reliable and scalable enterprise application. The centrally hosted solution uses web services and an occasionally connected SSLencrypted data transfer model to support the clinical application running on tablet PCs.
Motion F5 tablet PCs support the clinical application. They can be disinfected (mitigating risk of cross-infection) and feature onboard 3G modem, RFID reader (for rapid) application access, hardware level data encryption and in-line hand writing recognition to support efficient data acquisition.
HealthCube places the needs of residents and RACFs at the centre of its development philosophy. Hence, our solution relies only minimally on the administrative, clinical and ICT infrastructure available to cash-strapped facilities.
Technically, HealthCube's solution has been subjected to external code audit and application penetration testing by an accredited external security consultancy using ISO 27799 (Health Informatics Security) as a benchmark. HealthCube is preparing to attain accreditation against this standard as soon as practicable.
Clinically, HealthCube CMAs are subject to an audit of professional standards by a senior consulting physician prior to distribution (electronically or on paper).
Viability of the HealthCube PAC model
HealthCube has undertaken a basic quantitative research project within the confines of the PAC service in Sutherland Shire. The results across six residential aged care facilities in the St George's area of Sydney, for 145 residents who have had a CMA completed revealed: The HealthCube PAC service model requires a financial commitment from Government. The HealthCube service model for residents of aged care facilities requires a subsidy of $365.00 per patient per year ($1 per day) in addition to the Medical Benefits Schedule (MBS). The HealthCube service model provides measurable quality outcomes, with each acute hospital admission case prevented saving almost ten times the cost of an upfront investment of a subsidy of $365 a year for implementation of the preventive care model.
Co-morbidities
Conclusion
HealthCube provides significant benefits for the community, Government and most importantly to the most vulnerable of our population: those older Australians residing in aged care facilities or receiving community aged care services. The Preventative Aged Care service trial in St George's Shire in Sydney demonstrates improved health outcomes, reductions in unnecessary admissions to hospital and unnecessary transfers via ambulance, while reducing stress to staff, patients and their families by providing timely and appropriate medical care.
The HealthCube approach introduces a new model of service delivery for medical care in residential aged care facilities, overcoming the known barriers in current care; a comprehensive assessment of a resident's condition creating a baseline for treatment, reduced impact of co-morbidities and polypharmacy interactions, a clear patient care plan and greater patient-GP interactions.
Case studies
Subsidising this service model at $1 a day per patient offers the opportunity to reduce acute care admissions of residents, for which each admission costs almost ten times the subsidy for care. This care model also demonstrates improvements in quality of life for residents. Above all, the care model, underpinned by the CMA, provides all carers with information that is up-to-date, creating better care practices and outcomes.
